Abstract-In this paper, a new robust stability analysis for stochastic genetic regulatory networks with interval parameters based on Lyapunov functional and stochastic differential equation theory is researched. The SUM logic which describes transcription factor is used to model the genetic regulatory mechanism. Markov chain is considered state switching mechanism as hybrid systems. Lyapunov based sufficient conditions for the asymptotic stability of stochastic genetic regulatory networks are obtained by employing bounding techniques and free-weighting matrices. Schur complements will be applied to express all the derived stability conditions in terms of LMIs. The new criterion is applicable to both fast and slow time-varying delay cases. Finally, a numerical example is presented to demonstrate the effectiveness of the developed results.
I. INTRODUCTION
In the past few decades, genetic regulatory networks has been researched widely and attracted lots of attention in the biomedical science or molecular biological for their extensive application such as the gene regulation mechanism [1, 2] and the construction of genetic circuits. In [1] , Escherichia coli construct a simple gene circuits consisting of a regulator and transcriptional repressor modules and negative feedback produce the gain of stability. Furthermore, a tri-gene model system restricts the self-sustaining oscillations of mRNA concentration and protein concentration under stable range by negative feedback [2] . The chemical reaction between genes and proteins can be obtained to embody balance by genetic regulatory networks. Many documents of genetic regulatory networks have been discussed in the past years [1] [2] [3] [4] .
Further deeply analysis has been obtained on both static and dynamic system of genetic regulatory networks. The research on the stability or synchronization plays an important role at both molecular and cellular levels. In addition, it is well known that the existence of the time delay is an important factor in the process of transcription and translation [5] [6] [7] [8] . It also can affect the stability of genetic regulatory networks. In [6] , the time delays in genetic regulatory networks may play an important role in the system of the dynamics of the mRNA and protein concentrations. Therefore, it is very important to research stability of genetic regulatory networks with time delay. It has been also shown in [3] that the model of genetic regulatory networks with time C. F. Cheng is with the Department of Communications, Navigation and Control Engineering, National Taiwan Ocean University, Keelung, Taiwan, R.O.C. (phone: +886-2-24622192 ext. 7212; fax: +886-2-24633492; e-mail: cfcheng@ntou.edu.tw).
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However, genetic regulatory networks are modeled from natural phenomena data as well as the current restrictions of experimental techniques, the modeling error and measurement accuracy can't be unavoidable [9] [10] [11] [12] . In addition, genetic regulatory networks including switching mechanisms attract a lot of researchers [13, 14] and Markov chain is the means to convey the switching mechanisms. Motivated by the shortcomings of the above discussion, this paper deals with the Markovian jumping impulsive stochastic delayed genetic regulatory networks with interval parameters and develops a new asymptotic stability theorem. By choosing Lyapunov functional and introducing free-weighting matrix and inequality bounding technique, the less conservation of time delay upper bounds will be obtained. By utilizing stochastic differential equation theory and Markovian jumping parameters analyzes the model of stochastic genetic regulatory networks. The proposed stability criterion can be easily obtained in term of LMIs by using Schur complement. Due to the modeling errors and measurement accuracy, the stability of the GRNs model with interval parameters which are unknown but bounded will be explored. Moreover, the time delay upper can be adjusted to find maximum value by introducing distribution parameter. Finally, a numerical example with simulation results will be illustrated to demonstrate the usefulness of the proposed result.
II. MODELS DESCRIPTION
Consider the GRN model [3, 4] 
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Hill form [3, 4] . If the transcription factor j is an activator of gene i, then we have [3, 4] 
as if transcription factor j is an repressor of gene i, then
where j H is the Hill coefficients, j is a positive constant, and i j is a bounded constant which is the dimensionless transcriptional rate of transcription factor j to gene i. The genetic regulatory network model (1) can be rewritten as
where 
It is obvious that when f is differentiable, (3) can be rewritten as 0 .
, , ,
can be transformed as t
A t Bf t d t t C t D t t (4)
Due to the measurement errors, assume the matrices A, B, C, and D belong to the sets of interval matrices with unknown but bounded parameters , , , 
Assume *, * is an equilibrium point of system (4), i.e., * * 0 
Furthermore, we introduced Markovian jumping stochastic genetic regulatory networks based on model with time delays ( ( )) ( ( )) ( ( ), ( )) ( ) d t A r t t B r t h t d t dt t t dw t ( ( )) ( ( )) d t C r t t D r t t t dt
where ( ), 0 r t t is a right-continuous Markov chain on the probability space taking values in finite space {1, 2, , } S N with generator ( ) ij N N r given by { ( ) ( ) } P r t t j r t i 
III. STABILITY ANALYSIS
In this section, we explore the stability of Markovian jumping stochastic genetic regulatory networks with time-varying delays (10) and interval parameters. 
, and 
(1 ) (1 )
Proof. Define the following Lyapunov-Krasovskii function 
Employing the Leibniz-Newton formula and by sector condition we can obtain In this paper, a new robust stability theorem of Markovian jumping stochastic delayed genetic regulatory networks with interval parameter has been obtained by utilizing stochastic differential equation theory and Markovian jumping parameters. The proposed stability criterion can be easily developed in term of LMIs by using an appropriate Lyapunov functional and Schur complement. Due to the modeling errors and measurement accuracy, the stability of the GRNs model with interval parameters which are unknown but bounded has been explored. The range of the time delay bounds has been expanded by exploiting free-weighting matrices and inequality bounding technique.
